Isosorbide mononitrate increases bone formation and decreases bone resorption in postmenopausal women: a randomized trial.
NO regulates bone remodeling in cellular and animal models. We examined the effect of administering ISMO, a NO donor, on bone turnover in 144 postmenopausal women. After 3 months, women randomized to ISMO had a greater decrease in bone resorption and a greater increase in bone formation compared with placebo. NO donors may prevent postmenopausal bone loss. NO both stimulates bone formation and inhibits bone resorption in vitro. NO donors (nitrates) are inexpensive and widely available, but their value for postmenopausal osteoporosis has never been evaluated in a randomized trial. We randomly assigned 144 healthy postmenopausal women with a hip BMD T score between 0 and -2.5 to 5 or 20 mg/day of isosorbide mononitrate (ISMO) or placebo for 12 weeks. We measured urine N-telopeptide (NTx), a marker of bone resorption, and serum bone-specific alkaline phosphatase (BSALP), a marker of bone formation. Markers were measured immediately before randomization and after 12 weeks of treatment. We calculated the percent change in NTx and BSALP for each of the treatment groups (placebo, 5 mg ISMO, and 20 mg ISMO). Our primary outcome was the percent change in NTx and BSALP in the 5- and 20-mg ISMO groups compared with placebo. Compared with women randomized to placebo, women randomized to 20 mg of ISMO had a 45.4% decrease in NTx (95% CI, 25.8-64.9) and a 23.3% increase (95% CI, 8.9-37.8) in BSALP. Women randomized to 5 mg of ISMO had a 36.3% decrease in NTx (95% CI, 14.8-57.8) and a 15.9% increase in BSALP (95% CI, 1.1-30.7). ISMO decreases bone resorption and increases bone formation. These findings suggest that nitrates may be useful for the prevention of postmenopausal osteoporosis.